The data used describe productive operations at capacity levels (columns A and B) or observed levels (columns C and D). The estimating equation is (7) in the text. The capacity-operations sample spans years 1974 to 1988, whereas the actual-operations sample spans years 1958 to 1996. The data used describe productive operations at capacity levels. The first two columns restrict the coefficients of labor and materials to their shares in total cost as calculated from available industry data. The instrument set used in IV estimation consists of a constant, trend, four quarterly shocks to the Federal Funds rate (lagged one year) and a measure of "downstream demand" for industry output. The sample for the OLS estimation is 1974 to 1988, whereas for the IV estimation it is 1978 to 1988. (11) 
Data Appendix
This paper uses data at the three-digit SIC level. The data on actual levels of operations span the years 1958-96, whereas the data on capacity levels of operations span the years 1974-88.
Survey of Plant Capacity (SPC)
The data on capacity levels of operation come from the U.S. Census Bureau's Survey of Plant Capacity (SPC). The SPC collects data on fourth-quarter production levels and operations on a sub-sample of plants in the Annual Survey of Manufactures (ASM). The ASM provides statistics about U.S. manufacturing plants on an annual basis, drawing upon data from a panel of respondents that is selected every five years. About three-quarters of plants in the SPC remain in the sample for an entire ASM panel. From 1974 to 1988, there were three panels in the years 1974-78, 1979-83, and 1984-88 . On average, eight to nine thousand plants per year were surveyed for the SPC about actual, preferred, and practical operations (see Table 1 ). For each of the three panels, there were six to seven thousand plants that provided data for the entire period. The SPC was modified following the 1988 survey to include questions on full production capability instead of preferred and practical operations. Greatest level of output this plant can achieve within the framework of a realistic work pattern, a normal product mix, and the schedule, machinery, and equipment already in place and ready to operate.
1974-88
Preferred Level of Operations An intermediate level of operations between actual operations and practical capacity that you would prefer not to exceed because of costs or other considerations. Implicit in the idea of a preferred level of operations is the theory that there is a preferred level of operations at which profits are maximized. This is a level where marginal revenue equals marginal costs. The preferred level should not exceed practical capacity.
1974-88 Full Production Capability
The maximum level of production that this establishment could reasonably expect to attain under normal operating conditions.
1989-present
Source: U.S. Census Bureau's Survey of Plant Capacity MQ-C1 Form and Instructions 2) Assume a product mix that was typical or representative of your production during the current quarter. If your plant is subject to considerable short-run variation assume the product mix of the current period.
x x x 3a) Assume the number of shifts and hours of plant operation that can be reasonable attained by your plant in your community.
x x 3b) Do not assume number of shifts and hours of plant operations under normal conditions to be higher than that attained by your plant over the last five years.
x 4) Consider only the machinery and equipment in place and ready to operate. Do not consider facilities or that would require extensive reconditioning before they can be made operable.
x x x 5) Assume normal downtime, maintenance, repair and cleanup. x x x 6) Do not assume increased use of production facilities outside the plant in excess of the proportion that would be normal during the time period covered by this survey.
x x 7) Assume the availability of labor, materials, utilities, etc., sufficient to utilize the machinery and equipment that was in place at the end of the year. , number of employees, number of production employees, inventories, new capital investment, payroll, shipments, value added, and wages. Price deflators for shipments, materials, energy, and new capital investment were also taken from the NBER-CES Manufacturing Database.
Capital Input
The following describes the construction of industry-level capital input. For each year, the industry-level capital expenditures are split among 35 asset categories. This is accomplished with an iterative matrix balancing (RASing) technique that employs the industry-level investment data as column controls and utilizes NIPA data on asset-level capital expenditures as row controls for the 35 asset categories. Data derived from BEA's Capital Flows Tables (CFTs) provide initial asset-by-industry investment shares for the iterative procedure. For each industry, asset-level net capital stocks are created by adjusting for asset-specific physical depreciation as described in Gilbert and Mohr (1996) . Industry-level capital input estimates are constructed as a rental price-weighted Tornqvist index of net capital stocks, q(i,t), in the 35 asset categories. The rental price is calculated using the following equation:
q(i,t)=chain-weighted investment price deflator for asset i in time t d(i,t)=the rate of economic depreciation for asset i in time t f(i,t)=expected real capital gain for asset i in time t u(t)=corporate income tax k(i,t)=investment tax credit for asset i in time t z(i,t)=present value of expected tax depreciation
Capacity Output
Capacity equals gross output/capacity utilization. This paper uses a series that is constructed by overlaying full production capacity utilization rates (post 1988) with preferred utilization rates (pre-1989) and aggregating to the 3-digit level using value added. Both are published by the Federal Reserve Board.
Workweek of Capital at Capacity
Workweek at capacity equals actual workweek (provided by Norman Morin at the FRB) over workweek utilization (constructed from SPC data at the CES). The workweek of capital was available from the SPC for the years 1974-88 only. Actual workweek is defined as actual hours worked per day times the actual days worked per week. Capacity workweek was defined in a similar manner. Actual and preferred workweek were aggregated to the 4-digit industry level using the following weight for each plant: SPC weight * total employment (ASM) / shift; where shift is an assigned variable based on the reported actual workweek. If actual workweek is less than 58.5 hours then shift equals one; if actual workweek is greater than 58.5 hours and less than 101.5 hours then shift equals two; and if actual workweek is greater than 101.5 hours then shift equals three. The actual and preferred workweek were aggregated to the 3-digit level using value added weights. The ratio of actual to capacity workweek, in other words workweek utilization, was formed at the 3-digit level.
Labor input at Capacity
Labor input at capacity equals actual labor input (from the NBER-CES Productivity Database) over the labor utilization (constructed from SPC data at the CES). Actual labor input was imputed using the formula: (Productionworker Hours)*(Total Payroll/ Production-worker Payroll). Labor utilization refers to production-worker hours only as this is the only available information in the SPC data. Actual to capacity ratios were formed for production
